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.r- 
S U M M A R Y  

This work is the continuation in a broader fashion of the 
research conducted in 1962 at CALTECH radioastronomical observatory 
which consisted in experimental measurements of brightness distribu- 
tion along Venus’ disk in nonpolarieed radiation [l]. This pursuit 
took place near the 1964 lower conjunction and included 
measurements. 

* 
* 

1.- One of the basic questions of Venusc physice, the 
of which determining the choice between the “coldtt and trhotrf 
models and, consequently , the planet’s surface temperature, is that 
of the nature of the layer responsible for the radio emission in the 
3 to 20cm wave band. A decisive experiment for the choice of one of 
these models and the elimination of the indicated ambiguity may be the 
the detection of differential polarization in the emission of various 
areas of the visible planet’s disk. The high resolution, required for 
conducting such measurements of Venus, was achieved in the interefrome- 
ter of the Owens Valley radioastronomical station of the California 
Institute of Technology, on which experimental measurements of bright- 
ness distribution along Venus’ diek i n  nonpolarieed radiation were 
conducted in 1962 c11. This research was pursued by us according to a 

* IZMERENIYA POLYARIZATS I1 I Ri”SPREDELEN1YA PARKOSTNOY TEMPERATDRY 
VENERY NA VOLNE 10,6 cm. 
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s i g n i f i c a n t l y  broader program, including p o l a r i z a t i o n  measurements. 

2. -Measurements were conducted i n  H-riy - J u l y  1964 i n  the 10.6 cm 
wavelength, w i t h  bases from 600 t o  6500 h and d i f f e r e n t  po lar iza t ion .  

The v i s i b i l i t y  func t ion  w a s  measured alongside w i t h  i ts  dependence 
on the  po la r i za t ion  of the  received r a d i a t i o n  and the  o r i en ta t ion  of inter-  
feremoter 's  base r e l a t i v e  t o  Venus; measured also were the i n t e n s i t y  and 
the  po la r i za t ion  of t he  i n t e g r a l  p l ane t ' s  r ad io  emission. 

3.- The r e s u l t s  of measurement of d i f f e r e n t i a l  po lar iea t ion ,  p l o t t e d  
in F i g . l  i n  the  form of d i f fe rence  of the  v i s i b i l i t y  func t ions  f o r  pola- 
r i z a t i o n s ,  perpendicular 
of t h e  in te r fe rometer ,as  a function of t h e  in te r fe rometer ' e  r e s o l u t i o n  p , 
show the  d i f fe rence  between F, and F , I  , s u b s t a n t i a l l y  exceeding t h e  meaeu- 
rement e r r o r s ,  and e s t a b l i s h  Epec i f i ca l ly  the fac t  of t he  presence of d i f -  
f e r e n t i a l  po la r i za t ion  of Venus' r a d i o  emission, Consequently, t h e  main 
p x r t  of Venus' r a d i o  emission i n  t he  10cmband i s  conditioned by t he  con- 
tinuum. The surface of the planet is apparent ly  such a medium. 

(FA ) and p a r a l l e l  (F,, ) t o  t h e  e f f e c t i v e  base 

4, -The value of d i f f e r e n t i a l  po la r i za t ion ,  and consequently, the 

d i f f e rences  Fl--PIl , depend on the  d ie lec t r ic  constant  € of t h e  e m i t t i n g  
medium. T h i s  dependence, computed f o r  a smooth sphere and brought ou t  a l s o  
i n  F ig .1 ,  provides t h e  p o s s i b i l i t y  of determining the  value of e from 
the  r e s u l t s  of measurements. 

The bes t  Lgreement o f  experimental da t a  w i t h  t he  ca lcu la t ion ,  de te r -  
mined by the method of l e a s t  squmes,  corremonds t o  

E = 2,2 f 0,2. 

The accounting of t5e  e f f e c t  of su r f ace  roughness, e f f ec t ed  accord- 
i n g  t o  da t a  of r ada r  measurements i n  the neighboring wave of 12.5 c m  [2], 
i n c r e a s e s  the  value of the d i e l e c t r i c  constant  of Venus' sur face  t o  e=2,5. 

5.-The ana lys i s  of the r e s u l t s  of measurements of t he  dependence 
of v i s i b i l i t y  func t ions  on the  o r i e n t a t i o n  of t he  base of the interferome- 

t e r  and on the hour angle, and also on the p o l a r i z a t i o n  of p l ane t ' s  inte- 
gral r a d i o  emission, brought t o  l i g h t  the asymmetry in t h e  d i s t r i b u t i o n  



3. . 
of br ightness  temperature along the  p l ane t ' s  d isk*.  

t i o n s  the  br ightness  temperature a t  p l ane t ' s  edge is by 25- 30 percent 
less than  in the orthogonal d i rec t ion .  

In one of the direc- 

6.- The o r i e n t a t i o n  of Venus' pole w a s  determined i n  the  assump= 
t ion ,  t h a t  t h e  reg ions  of lowered br ightness  temperature a re  t h e  polar 
reg ions  of the  planet.  

According t o  po la r i sa t ion  measurements, t h e  coordinates  of Venus' 
po le  in the  e c l i p t i c  system of coordinates  are 

?L = 2 13", fi = M", 
which corresponds t o  e q u a t o r i a l  coordinates  

u = 1,5"50"', 6 = 47". 

According t o  the  r e s u l t s  of measurements, t h e  dependenoes of t h e  
v i s i b i l i t y  func t ion  on the  hour angle 

i, = 1 W ,  I; = 74", which corresponds t o  
a = 1,5 '50m,  h = 59". 

7.-The ana lys i s  of the value of t he  first m a x i m u m  and of t h e  eero 
p o s i t i o n  of t h e  v i s i b i l i t y  funct ion allowed also t o  es t imate  the  d i s t r ibu -  
t i o n  of br ightness  temperature i n  the e q u a t o r i a l  d i r e c t i o n  and the diameter 
of t h e  radioemikting region. There is i n  the e q u a t o r i a l  reg ion  a tendenoy 
t o  a small increase  h brightness  temper2ture near  the  terminator  r e l a t i v e  
t o  an the l ion  point. The diameter of the  region respons ib le  for Venus' 

* The po la r i za t ion  of in tegra l rad ioemiss ' ion  of the  p lane t  w i t h  asymmetry 
i n  the  d i s t r i b u t i o n  of b r igh tness  temperature w a s  prdicted by T r o i t s k i y  C31 
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r a d i o  emission i n  the 10 cm wave band, is by 0.7 f 0.9 percent l ess  than 

the ephemerid one and c o n s t i t u t e s  

d = 12114  f 110 km. 

8.- The de tec ted  lldarkeningll of poles  can be i n t e r p r e t e d  : 

a) by l a t i t u d e  decrease o f  t h e  t r u e  su r face  temperature. I n  t h i s  

case t h e  sur face  temperature i n  polar regions would c o n s t i t u t e  - 450° K. 
b)  by t h e  presence in near-polar regions of Venus of azl absorbing 

atmosphere (ionosphere),  colder  than the  surface, and with an o p t i c a l  
' th ickness  of - 0.4. 

A more d e t a i l e d  paper a out  t h e  r e s u l t s  of the  work w i l l  be published 

i n  t h e  .Astronomical Journa l  (Astronomicheskig Zhurnal). 

The au thors  express  t h e i r  deep g ra t i t ude  t o  the  Direc tor  of t h e  Owens 
Val ley  Radioastronomical Observatory, Professor Go Stanley,  having h every 

way cooperated in the  conducting of the  present  work. 
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